A rare case of bilateral pneumothorax in a 54-year-old woman with advanced breast cancer associated with lung and pleural metastases is presented. The patient was admitted to our hospital complaining of unexpected severe dyspnea. A chest X-ray showed bilateral pneumothorax associated with multiple lung metastases and pleural effusions, followed by immediate pleural drainage. Although air leak and effusions of the right lung were well controlled by the conservative management, massive air leaks of the left lung had continued for 40 days. Because of patient's poor general status a surgical closure of the leaking site was selected using video-assisted thoracoscopic surgery techniques. Thoracoscopy revealed a ruptured bulla in the lower lobe ($6), thus, followed by a successful bullectomy with a stapling device. We speculate that multiple pleural metastasis may disturb the normal repair mechanism of the lung tissue and cause prolonged persistent air leaks.
INTRODUCTION
Bilateral pneumothorax is a rare complication in patients with advanced breast cancer associated with lung and/or pleural metastasis. Persistent air leaks of the lung may cause severe intrathoracic infections and complications. Recently, videoassisted thoracoscopic surgery (VATS) is safely applied even in the severely ill patients [1, 2] . We report a case of persistent air leak in a patient with advanced breast cancer associated with lung and pleural metastases, focusing on the etiology of persistent air leak and decision making for surgical treatment.
CASE REPORT
A 54-year-old Japanese woman with advanced breast cancer was admitted to our hospital because of unexpected severe dyspnea. The patient had never consulted to hospitals, although she had noticed a mass in her left breast for 3 years. The patient was nonsmoker without a previous history of pulmonary diseases However, massive air leaks of the left lung had continued. Thus, we followed up the patient conservatively without intrathoracic instillation of adriamycin because of speculating that intractable air leaks might be caused by secondary pneumothorax resulted from rupture of a metastatic lung tumor. After the conservative treatment for 40 days, a thoracoscopic approach was selected to close the leaking site because of patient's poor general status.
Under general anesthesia, the patient was intubated with a double-lumen endotracheal tube, and was placed in a right lateral decubitus position.
A thoracoscope was carefully inserted into the pleural cavity. Multiple lung metastases with marked pleural indentations and wall thickening of the parietal and visceral pleura were thoracoscopically observed (Fig. 3) . Within the diffuse fibrin coating over the lung, a ruptured bulla in the lower lobe (S6) was identified and clarified S 6 bulla as the leaking site (Fig. 4) . Bullectomy with a stapling device (ENDO-GIA(R), United States Surgical Corp., Norwalk, CT) was successfully carried out (Fig. 4) (Fig. 6) . However, unfortunately, the patient died of progressive lung metastasis 10 months after surgery.
DISCUSSION
FIGURE 6 A chest X-ray after surgery and subsequent systemic chemotherapy showing disappearance of pleural effusion.
Spontaneous pneumothorax in patients who had malignancy with lung and/or pleural metastasis is an exceptional complication. While most common primary malignancy is osteosarcoma which exhibits a rapid growth [3, 4] , patients with breast carcinoma rarely develop pneumothorax. Pneumothorax associated with lung metastasis is frequently provoked by treatment-induced necrosis of metastatic tumor or direct invasion of cancer to the visceral pleura [5, 6] . Ruptures of antecedent bulla or blebs, check-valve mechanism due to compression of bronchiole by metastatic lesions are also noted as a cause of pneumothorax.
In our case, we speculated secondary pneumothorax due to lung metastasis, and first selected conservative therapy. However, pneumothorax was unexpectedly caused by rupture of pre-existent bulla. Detailed thoracoscopic observation and sealing test could find out no other origin of air leak. Histologic findings of resected specimens revealed diffuse spreading of carcinoma cells within the visceral pleura and marked invasion to lymphatics. Pictures of necrosis were not clear. Pathogenesis of the left-sided pneumothorax in our case was finally considered to be ruptured bulla alone.
A ruptured bulla is usually closed within 2 weeks by the normal tissue repair mechanism. However, it is quite questionable whether the normal repair mechanism can operate even when severe pleural metastasis is present. In addition, metastatic masses may disturb a sufficient pulmonary expansion. Finally, the lack of repair mechanism was speculated to be related to prolonged air leaks.
Generally, intrathoracic drainage with or without the instillation of a sclerosing agent is the management of a first choice for pneumothorax. While 
